Analysis of apicoplast targeting and transit peptide processing in Toxoplasma gondii by deletional and insertional mutagenesis.
Deletion and insertion mutagenesis was used to analyze the targeting sequence of the nuclear encoded apicoplast protein, the ribosomal protein small subunit 9 of Toxoplasma gondii. Previous studies have shown that nuclear encoded apicoplast proteins possess bipartite leaders having characteristic signal sequences followed by serine/threonine rich transit sequences. Deletion analysis demonstrated that the first 55 amino acids of the rps9 leader were sufficient for apicoplast targeting. Insertional mutagenesis tagging the leader sequence with a hemagglutinin (HA) tag was used to study the events involved in the targeting pathway. Transfectants with insertions near the N-terminus of the transit displayed HA tagged precursors outside of the apicoplast, in the perinuclear region. In contrast, transfectants with the HA tag inserted near the carboxyl end of the transit-like region had apicoplast labeling. Western blot analysis of HA tagged stable isolates suggested that processing of the HA tagged leaders was a multi-step process, with processing occurring both outside of and at or within the apicoplast.